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Abstract 
The Laplace transform decomposition algorithm (LTDA) is a numerical algorithm 
which can be adapted to solve the Fuzzy Duffing equations (FDE). This paper 
will describe the principle of LTDA and discusses its advantages. Concrete 
examples are also studied to show the numerical results on how LTDA efficiently 
work to solve the Duffing equations in the fuzzy setting. 
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1 Introduction 
Various problems involving nonlinear control systems in physics, engineering and 
communication theory, makes increasing interest to study the periodically forced 
Duffing's equation [6, 10-121. In many cases, the Dufing's equations have their 
uncertainty known as fuzzy Duffing's equation (FDE). The Adomian 
decomposition method (ADM) can be used to find the solutions of a large class of 
nonlinear problems [I, 5,  7, 8, 13, 141. However, the implementation of the ADM 
mainly depends upon the calculation of Adomian polynomials for the nonlinear 
operators and their numerical solutions were obtained in the form of finite series. 
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By using Maple, it is easier to get the determinate partial sum &(x) = I:=, y,. 
- 
In this case, particularly the sum of five terms is calculated as below: 
&(T = 0.8) = -0.2 + 0 . 8 ~  + 0.2920x2 - 0.0347x3 - 0.1312x4 + ... (3.17) 
- 
Substituting x = = 1.570796327 in Eq. (3.17), we have the sum of five terms 
for r = 0.8 is 0.84425. 
By using the same method in iterations for the upper case, we have series 
- - -  
of yo, y,, y,, ... as below: 
1 7 61 7 547 y, = 0.2 + 1.2x+-x3 --x5 +- 3 60 2.520' - 181440 X9 (3.18) 
- yl = -0.292x2 - 0.552x3 + 0.144x4 + 0.127x5 + ... (3.19) 
= 0.067x4 + 0.034x5 - 0.150x6 - 0.118x7 + ... (3.20) 
& = -0.0028x6 + 0.0262x7 + 0.0657~' + 0.0239x9 + ... 
- 
(3.20) 
y4 = 0.0001x8 - 0.0011x9 - 0 . 0 0 1 3 ~ ~ ~  + 0.0038~" + ... (3.21) 
Also calculated the sum of five terns: 
- 
45(r  = 0.8) = 0.2 + 1 . 2 ~  - 0.2920xZ - 0.2187x3 + 0.2112x4 + ... (3.22) 
Substituting x = = 1.570796327 in Eq. (3.22), we have the sum of five terns 
for r = 0.8 is 1.80253. 
Meanwhile for r = 1, the results obtained are as below: 
Also calculated the sum of five terms for 
- 1 1 1 
@,(r = 1.0) = --x3 +-x5 -- 1 
5040 X7 + 
x9 + ... 
6 120 362880 (3.28) 
Substituting x = = 1.570796327 in Eq. (3.28), we have the sum of five terms 
for r = 1.0 is 1.0000. 
4 Conclusion 
In this paper, investigation on solving FDE by LTDM has been done and exists. In 
the real-world problems, we always deal with ambiguities condition for example 

